A dust particle in air, or in any other gas, has a much larger inertia than the equivalent volume of air and will not therefore participate readily in turbulent fluctuations. The relative motion of dust participate and the air will dissipate energy because of the drag between dust and air, and extract energy from turbulent intensity is reduced than the Reynolds stresses will be decreased and the force required to maintain a given flow rate will likewise be reduced. (Sarker,1993) discussed the vorticity covariance of dusty fluid turbulence in a rotating frame.
Introduction
A dust particle in air, or in any other gas, has a much larger inertia than the equivalent volume of air and will not therefore participate readily in turbulent fluctuations. The relative motion of dust participate and the air will dissipate energy because of the drag between dust and air, and extract energy from turbulent intensity is reduced than the Reynolds stresses will be decreased and the force required to maintain a given flow rate will likewise be reduced. (Sarker,1993) discussed the vorticity covariance of dusty fluid turbulence in a rotating frame. (Deissler,1958 ) developed a theory "decay of homogeneous turbulence for times before the final period". Using Deissler's theory, (Loefler and Deissler,1961) studied the decay of temperature fluctuations in homogeneous turbulence before the final period. In their approach they considered the two and three-point correlation equations and solved these equations after neglecting fourth and higher order correlation terms. Using Deissler theory, (Kumar and Patel,1974 ) studied the first-order reactant in homogeneous turbulence before the final period of decay for the case of multi-point and single-time correlation. (Kumar and Patel,1975) extended their problem, (Kumar and Patel,1974) for the case of multi-point and multi-time concentration correlation. (Patel, 1976 ) also studied in detail the same problem to carry out the numerical results. (Sarker and Kishore,1991) studied the decay of MHD turbulence at time before the final period using (Chandrasakher's relation,1951) . (Sarker and Islam,2001 ) studied the decay of MHD turbulence before the final period for the case of multipoint and multi-time. (Azad and Sarker,2003) studied the Decay of MHD turbulence before the final period for the case of multi-point and multi-time in presence of dust particle. (Islam and Sarker,2001 ) studied the first order reactant in MHD turbulence before the final period of decay for the case of multi-point and multi-time. (Sarker and Islam,2001 ) also studied the first order reactant in MHD turbulence before the final period of decay.
In our present work, we studied the magnetic field fluctuation of concentration of a dilute contaminant undergoing a first order chemical reaction in dusty fluid MHD turbulence before the final period of decay. Here, we have considered the two-point and three-point correlation equations and solved these equations after neglecting the fourth-order correlation terms. Finally we obtained the decay law for magnetic field energy fluctuation of concentration of dilute contaminant undergoing a first order chemical reaction in dusty fluid MHD turbulence comes out to be where < h 2 > denotes the total energy (mean square of the magnetic field fluctuations of concentration), t is the time and A,B and t 0 are constants. s is an another arbitrary constant which is defined by the equation (36).
Basic equations
The equation of motion and continuity for viscous, incompressible MHD dusty fluid turbulent flow are given by (Chandrasekhar,1951) as (1) (2) (3) with (4) The subscripts can take on the values 1, 2 or 3.
Here, u i , turbulent velocity component; h i , magnetic field fluctuation component, v i , dust velocity component
Two-point correlation and spectral equations
Under the conditions that (i) the turbulence and the concentration magnetic field are homogeneous (ii) the chemical reaction has no effect on the velocity field and (iii) the reaction rate and the magnetic diffusivity are constant, the induction equation of a magnetic field fluctuation of concentration of a dilute contaminant undergoing a first order chemical reaction at the points p and p © separated by the vector could be written as (5) and (6) Where R is the constant reaction rate.
Multiplying equation (5) by h j and (6) by h i , adding and taking ensemble average, we get 
and the Chandrasekhar relations [8]
Equation (7) becomes (10) Now we write equation (10) in spectral form in order to reduce it to an ordinary differential equation by use of the following three-dimensional Fourier transforms. ρ =constant density of the material in dust particle, x k = Space co-ordinate, the subscripts can take on the values 1, 2 or 3. Azad, Aziz and Sarker 41 (12) Interchanging i and j, points p and then, (13) Substituting of equation (11) to (13) in to equation (10) leads to the Spectral equation (14) ( 15) The tensor equation (15) alternating tensor, dimension frequency; N, constant number density of dust particle.
Multiplying equation (17) by (18) by and (19) by adding and taking ensemble average, we obtain (20)
Using the transformations (21) into equation (20) [
In order to write the equation (22) to spectral form, we can define the following six dimensional Fourier transforms:
Interchanging the points P' and P" along with the indices i and j , result in the relations To relate the terms on right hand side of equation (32) derived from the quadruple correlation terms and from the pressure force term in equation (22), we take the derivative with respect to x j of the momentum equation (17) 
Now taking the Fourier transforms of equation (34) we get (35) Thus the equations (34) and (35) 
Solution for times before the final period
It is known that equation for final period of decay is obtained by considering the two-point correlations after neglecting the 3rd order correlation terms. To study the decay for times before the final period, the three point correlations are considered and the quadruple correlation terms are neglected because the quadruple correlation terms decays faster than the lower-order correlation terms. But to get a better picture of decay of the MHD homogeneous turbulence in presence of dust particle from its initial period to its final period , three-point correlation equations are to be considered. Here, we neglect the quadruple correlation terms since the decay faster than the lower order correlation terms. Taking inner multiplication by k l , we get (37) Integrating the equation (37) between t0 and t, and gives (38) where θ is the angle between is the value of at t= to. Now, by letting r' in equation (23) and comparing with equations (12) and (13), we get
Substituting equation (38) - (40) in equation (16), we get (41) Now, can be expressed in terms of k' and θ that is (cf. Deissler,1960 ).
With the above relation, equation (41) to give
In order to find the solution completely and following (Loeffler and Deissler,1961) we assume that (43) where ξ 0 is a constant depending on the initial conditions. The negative sign is placed in front of ξ 0 in order to make the transfer of energy from small large wave numbers for positive value of ξ 0 .
Substituting equation (43) into equation (42) and completing the integration with respect to cos θ one obtains
Multiplying both sides of equation (44) by k 2 , we get (45) where, H=2 is the magnetic energy spectrum function and G is the magnetic energy transfer term is given by
Integrating equation (46) with respect to K' , we have (47) The series of equation (42) contains only even powers of k 4 and start with and the equation represents the transfer function arising owing to consideration of magnetic field at three points at a time.
It is interesting to note that if we integrate equation (47) over all wave numbers, we find that
- (48) which indicates that the expression for G satisfies the condition of continuity and homogeneity.
The linear equation (45) can be solved to give (49) where J(K) = is a constant of integration and can be obtained as by (Corrsin,1951) . Substituting the values of G from equation (47) in to equation (49) and integrating with respect to t, we get 
Results and Discussion
In equation (53) we obtained the decay law for magnetic energy fluctuation of dusty MHD turbulence governing the concentration of a dilute contaminant undergoing a first order chemical reaction before the final period considering three-point correlation after neglecting quadruple correlation terms. If the the fluid is clean, i.e. f=0 then the equation (53) becomes (54) which was obtained earlier by (Sarker and Islam,2001) In absence of chemical reaction, i.e, R=0 then the equation (54) becomes (55) which was obtained earlier by (Sarker and Kishore,1991) .
Conclusion
This study shows that due to the effect of dust particles in the magnetic field with chemical reaction of the first order in the concentrarion the magnetic field fluctuation i,e.the turbulent energy decays more rapidly than the energy for clean fluid and the faster rate is governed by. Here the chemical reaction in dusty fluid MHD turbulence causes the concentration to decay more they would for clean fluid and it is gov- 
